Induction of in vivo synthetic lethal RNAi responses to treat glioblastoma.
Glioblastoma multiforme remains one of the most intractable human malignancies. Glioblastomas arise due to activation of multiple oncogenic pathways leading to increased cellular growth, proliferation and tumor cell survival. siRNA induced RNA Interference (RNAi) responses result in the degradation of specific mRNA species. In theory, RNAi responses can selectively target intersecting oncogenic pathways to induce a tumor cell specific RNAi synthetic lethal response. However, the concept of inducing in vivo synthetic lethal RNAi responses has not yet been addressed. Here we tested the in vivo ability of synthetic lethal RNAi responses to treat glioblastoma. To deliver siRNAs into cells, we fused a peptide transduction delivery domain to a dsRNA-binding domain (PTD-DRBD). DRBDs avidly bind to siRNAs, masking the siRNA anionic negative charge and allowing for efficient PTD-mediated siRNA delivery into the entire cell population. Combinatorial targeting of EGF-Receptor (EGFR) and Akt2, but not Ak1 or Akt3, by PTD-DRBD delivered siRNAs synergized to induce tumor cell specific apoptosis. In vivo PTD-DRBD delivery of EGFR and Akt2 siRNAs induced tumor specific apoptosis and significantly increased survival in intracerebral glioblastoma mouse models (p < 0.0005), whereas delivery of irrelevant control siRNAs did not alter longevity. Thus, siRNA induced synthetic lethal RNAi responses have great potential for personalized medicine treatment of cancer.